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m 

A PROCEDURE FOR THE MOBILIZATION OF A HEAVY ASPHALTENE-B ASED 
3 CRUDE FROM A RESERVOIR HAVING NO RESERVOIR DRIVE AND ONLY 
GRAVITY DRAINAGE AS THE PRODUCTION MECHANISM USING A MICELLE 
MUTUAL SOLVENT BASED ON A PHOSPHATE ESTER SURFACTANT AND AIR 

INJECTION. 



10 FIELD OF THE INVENTION 

This invention relates to a process for increasing the permeability of a subterranean 
formation that produces a low gravity, viscous aspaltene-based crude and has no reservoir 
drive with gravity drainage as the only production mechanism and is partially plugged with 

15 asphaltene precipitate accumulation, by using a micelle treating fluid thereby restoring a 
well penetrating a subterranean formation. 

BACKGROUND OF THE INVENTION 
Hydrocarbons are conventionally produced from a subterranean hydrocarbon-bearing 
formation to the surface via a well penetrating and in fluid communication with the 

20 formation. Usually, a plurality of wells are drilled into fluid communication with a 
subterranean hydrocarbon-bearing formation to effectively produce hydrocarbons from a 
particular subterranean reservoir. Approximately 20 to 30 percent of the volume of the 
hydrocarbons originally present within a given reservoir in a subterranean formation can 
be produced by the natural pressure of the formation, that is, by primary production. In the 

25 case of reservoirs which produce a low gravity, viscous aspaltene-based crude and have no 
reservoir drive, that is, water or gas, or a combination of both, it is estimated that less than 
5 percent of the original oil in place is produced during a primary recovery. 



Thereafter, additional quantities of hydrocarbons can be produced fi"om most subterranean 
formations by means of secondary recovery processes such as water or steam flooding. To 
accomplish secondary recovery of the hydrocarbons present in the subterranean formation, 
one or more wells are converted to, or drilled as, injection wells. A drive fluid such as 
5 water or steam is injected into the subterranean formation via the injection wells to drive 
the hydrocarbons present to one or more wells that are designated as production wells. 
Hydrocarbons are produced to the surface from the designated production wells by 
conventional production equipment and practices. 

A successful secondary recovery process may result in the recovery of about 30 to 50 
10 percent of the origmal hydrocarbons in place in a subterranean formation. In the case of 
reservoirs that produce a viscous low gravity asphaltene-based crude and have no 
reservoir drive, such as, water, gas, or a combination of both. Water injection has little or 
no effect moving this viscous oil through the subterranean formation. With regards to 
steam injection, higher molecular weight asphaltenes will form and precipitate because of 
15 the removal of the light weight ends which act as naturally occurring asphaltene solvents. 
Another problem associated with steam contacting low gravity aspaltene-based crude is 
that asphaltene coking v^U occur and plug the formation. 

Tertiary recovery processes have been developed to produce additional quantities of 
hydrocarbons from subterranean hydrocarbon-bearing formations. Such tertiary recovery 
20 processes include the addition of a surfactant and/or a polymer to a drive fluid, such as 
water, A surfactant reduces the interfacial tension between formation hydrocarbons and 
reservoir rock, whereas a polymer, such as a polyacrylamide or a polysaccharide, increases 
viscosity of the drive fluid to substantially reduce fingering or channeling of the drive fluid 
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through the formation so as to produce a more uniform injection profile that results in 
increased hydrocarbon recovery. In the case of reservoirs which produce a viscous low 
gravity aspaltene-based crude and have no reservoir drive, such as, water, gas, or a 
combination of both, surfactant and/or polymer injection has little to no effect on moving 
5 this viscous oil through the subterranean formation. Surfactant injection has a tendency to 
cause emulsion blocks in the formation reducing fluid movement through the reservoir and 
polymers tend to increase the viscosity of the already viscous crude also reducing fluid 
movement through the reservoir. With the use of surfactants and/or polymers, the fluids 
produced to the surface have a tendency to be heavily emulsified, such that demulsification 
10 is expensive when there are high concentrations of the crude in the water phase. 

In Accordingly, a need exists for a process to restore the productivity of a production well in 

fluid communication with a subterranean formation, the permeability of a near well bore 
environment being reduced by asphaltene precipitate accumulation, low gravity, viscous 

y asphahene-based crude produced, and lack of a reservoir drive mechanism with only 

U 15 gravity drainage governing fluid migration through the formation that is inexpensive and 

^ effective. 

Therefore, it is an object of the present invention to provide a process for restoring the 
productivity of a well penetrating a subterranean formation and having an asphaltene- 
based precipitate accumulation in the well bore by effectively increasing the permeability 
20 of a subterranean formation. 

It is another object of the present invention to provide a process for the reduction of the 
viscosity of low gravity asphaltene-based crude, allowing for easier migration through the 
subterranean formation. 
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It is also an object of the present invention to provide a process to establish a drive 
mechanism within the subterranean formation allowing the asphaltene-based crude to be 
produced either from the well into which fluid and gas are injected or produced from wells 
offset to wells into which fluid and gas are injected. 
5 Additionally, it is an object of this invention to provide a process for restoring productivity 
of a well in fluid communication with a subterranean formation which is effective and 
relatively inexpensive. 

SUMMARY OF THE INVENTION 
This invention is directed to a method for increasing production, or returning to 
S 10 production, oil wells having no reservoir drive and only gravity drainage as a production 
m mechanism, and producing a heavy asphaltene-based crude. An increase in production or 

f return to production is accomplished by treating a production well with a non-aqueous 

solution of an oxyalkylated phosphate ester surfactant, 2 percent potassium chloride 
% water, and thereafter injecting air at a surface pressure of less than 200 PSIG to displace 

15 the resulting solution, a colloidal micelle solution, into the formation— a distance of 3 to 
tt 20 feet from the well bore. The resulting micelle solution containing the phosphate ester 

surfactant is allowed to remain in the formation for an effective period, generally for 
several hours, preferably for 24 hours to a week, after which the oil is recovered using a 
pump, tractor mounted swab unit, or alternatively using a conventional fluid drive 
20 mechanism whereby water and/ or micelle treating fluid or air, or both, are injected into an 
offset injection well to displace the oil or gas. The micelle treating fluid comprises 2 
percent potassium chloride water and a mutual solvent, which is mixed in a volumetric 
ratio of from about 1 to 1 to about 2 to 1 is injected via the well into contact with the 



4 



accumulation of asphaltene precipitate and asphaltene-based crude. Air is injected at a 
surface pressure of less than 200 PSIG for a period of one hour and provides the drive 
mechanism for moving the micelle treating fluid out into the formation. It should be noted 
that normally exposure to air will cause asphaltene-based crude to cross link and 

5 precipitate, however, this does not occur in the presence of the micelle treating fluid. The 
mutual solvent comprises alcohol, aromatic hydrocarbon, and alkyl or alkylaryl 
polyoxyalkylene phosphate ester surfactant. The treating fluid degrades and disperses the 
asphaltene precipitates as well as reduces the viscosity of the asphaltene-based crude. 
DESCRIPTION OF THE PREFERRED EMBODIMENT 

10 In accordance with the present invention, a process is provided for effectively restoring 
productivity of a well in fluid communication with a subterranean hydrocarbon-bearing 
formation having no reservoir drive mechanism, that produces a low gravity, viscous 
asphaltene-based crude and has accumulated asphaltene precipitates in the near well bore 
environment that reduces the permeability of the formation. The process of this invention 

15 comprises injecting into the formation, via the well, a micelle treating fluid containing 2 
percent potassium chloride water and a mutual solvent comprising alcohol, aromatic 
hydrocarbon, and an alkyl or alkylaryl polyoxyalkylene phosphate ester surfactant that 
contacts the accumulated asphahene precipitate and low gravity, viscous asphaltene-based 
crude. Air is injected for one hour at a surface pressure of less than 200 PSIG,afl:er which 

20 the well is shut in for a period of time. 

As utilized through this specification, the alkyl or alkylaryl polyoxyalkylene phosphate 
ester surfactant of the mutual solvent used in the treating fluid of this invention has the 
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formulasas detailed in sections 15 through 65 page 3 and sections 5 through 35 page 4 of 
U.S. Patent No.4,541,483 and incorporated herein by reference. 

In accordance with this invention, a volume of 2 percent potassium chloride water is 
mixed with a volume of solvent to form the micelle treating fluid. The ratio of the volume 
5 of 2 percent potassium chloride water to mutual solvent will vary depending upon the 
degree of asphaltene precipitation which is determined prior to the well stimulation. The 
ratio of 2 percent potassium chloride water to mutual solvent is preferably 1 to 1 to about 
2 to 1. 

The resultant micelle treating fluid is injected into a subterranean formation via a well 
3 10 whose productivity is reduced due to asphaltene precipitate in the well bore and/or in the 
m subterranean formation and production of a low gravity-high viscosity asphahene-based 

=F crude. The volume of micelle treating fluid injected is dependent on the size of the zone to 

be treated. Generally, a sufficient volume of micelle treating fluid is injected to contact 
= substantially all of the aspaltene precipitate occupying the treatment zone, which is a 

U 15 fiinction of the volume of the well bore itself, the pore volume, the oil saturation of the 
W surrounding formation rock, and the void volume of any fi-acture network. As a general 

guide, the volume can range fi-om about 1 gallon per foot of the depth of formation to be 
treated up to the economic limit as directed by the total cost of the micelle treating fluid. 
Preferably, the volume is fi-om about 5 to about 7 gallons of micelle treating fluid per foot 
20 of formation interval to be treated. The micelle treating fluid is displaced into contact with 
the asphaltene precipitate and low gravity high viscosity aphaltene-based crude by 
mjecting a volume of gas, such as, air, carbon dioxide, nitrogen, or natural gas either alone 
or augmented with the injection water and/or micelle treating fluid which is calculated to 
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effect such displacement, as will be evident to the skilled artisan. The well is then shut in 
for a period of time, for example, 24 to 72 hours, which should be sufficient to permit the 
micelle treating fluid to remain in contact with the asphaltene precipitate accumulation and 
low gravity-high viscosity asphaltene-based crude. It is believed that the mutual solvent in 
5 the micelle treating fluid functions to attack, degrade, and disperse the high viscosity 
asphahene-based crude. Thereafter, the wells are swabbed and put back in production 
using conventional production equipment or swabbed using a tractor mounted swabbing 
unit. 

Another method of recovery would be the injection of a gas, such as, air carbon dioxide, 
10 nitrogen, or natural gas either alone or with injection water injected via the well into the 
subterranean formation to effect the recovery of hydrocarbons from the formation. 
Treatment of an injection or production well bore in accordance v^th the process of the 
present invention may involve two or more sequential injections of the treating fluid and 
gas, such as, air, carbon dioxide, nitrogen, or natural gas either alone or augmented with 
1 5 injection water and/or micelle treating fluid. 

It is believed that the mutual solvent in the micelle treating fluid substantially degrades and 
disperses the asphaltene precipitate breaking it into lower molecular weight units. Even 
though the degraded asphaltene precipitate is substantially the same species as the original 
precipitate because of its lower molecular weight, the degraded asphaltene precipitate is 
20 physically too small to accumulate and form a stable accumulation in the well bore or plug 
the formation pores. Thus, the lower molecular weight asphaltene precipitate has little 
permeability reducing effect. It is also believed that the mutual solvent in the micelle 
treating fluid substantially reduces the viscosity of the low gravity-high viscosity 
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asphaltene-based crude present in the subterranean formation allowing it to easily migrate 
into the well itself or to a neighboring offset well in communication with the well 
stimulated. It is further believed that the 2 percent potassium chloride water not only acts 
as an agent to form the micelle treating fluid when mixed with the mutual solvent but also 
aids in altering the wettability of the formation rock changing it from being oil wet to 
being water wet. The injection of air serves as the drive mechanism. Because of the 
presence of the micelle treating fluid, it is believed that the air does not cause the 
asphaltene-based crude to oxidize and precipitate. 

As used throughout this specification, the term "near well bore environment" denotes the 
area of subterranean formation, including rock matrix and fracture network surrounding a 
well bore penetrating the same which, as a general guide, extends a radial distance into the 
formation of up to 3.1 meters from the well bore. Further, as used throughout this 
specification, "asphaltene precipitate accumulation", "accumulation of asphaltene 
precipitate", or "accumulated asphaltene precipitate" is used interchangeably to denote a 
relatively high molecular weight asphaltene precipitate caused by the following: cross 
linking of the asphaltene by its reaction with acid; chloride nucleation and maltene 
stripping as water production increases; natural deposition which occurs in the production 
phase insitu as a result Brownian motion and shear diffusion, and asphaltene coking which 
can occur at elevated temperatures present in a well bore at the well bore face, or in a 
portion of a subterranean formation in a quantity sufficient to reduce the permeability of at 
least the portion of a subterranean formation so as to reduce the productivity or injectivity 
of fluid out of, or into, the subterranean formation via a well penetrating same. The 
asphaltene precipitate may contain scale, formation fines, or mixtures thereof 
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The following example demonstrate the practice and utility of this invention, but are not to 
be construed as limiting the scope thereof 
EXAMPLE 1 

The Wardlaw Field situated in Edwards County, Texas produces oil from the Glen Rose 
5 Foundation, a dolomite, from a depth of 460 feet. This field has been in production for at 
least fifteen years and has always produced a thick, dark reddish^rown oil which is typical 
for the Glen Rose Formation as well as other formations situated in Edwards County, 
Texas. The Glen Rose Formation has no reservoir drive. Its oil and water production is 
governed only by gravity drainage. In the Wardlaw Field, 24 wells were initially stimulated 

0 1 0 using 2500-7,500gallons of mud acid (12 percent HCL acid/ 3 percent HF acid), with the 
5= acid being flushed from the well bore mto the near well bore using an average of 50 
xj barrels of condensate. 

H On October 13, 1997 eleven of the 24 producing wells were stimulated by using 30 

3 gallons a micelle treating fluid comprised of a non-aqueous solution of an oxyalkylated 

15 phosphate ester mix, with 2 percent potassium chloride water. These eleven test wells 

1 were Wells # p-1, #p-4, #p-13, #24, #27, #29 #33, #35, #38, #39, and #44. The procedure 
consisted of swabbing each test well to draw down the Fluid column in the casing. This 
was followed by pumping 30 gallons of the non-aqueous solution of an oxyalkylated 
phosphate ester into each of the eleven test wells, over flushing with sufficient 2 percent 

20 potassium chloride water to bring the fluid level just over the upper perforations, forming 
the micelle treating fluid and injecting air at a surface pressure of less than 200 PSIG for 
0.75 hours to displace the resulting micelle solution out of the well bore and into the 
nearby well bore area. The wells were then shut in for a period of 24 hours, Afl;er the 24 
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hour shut in period, air was once again injected into the eleven test wells at a surface 
pressure of less than 200 PSIG for a period of 0,75 hours after which the wells were shut 
in for an additional 24 hours period. The 2 percent potassium chloride water was used to 
form the micelle treating fluid with the non-aqueous solution of an oxyalkylated phosphate 
5 ester and as well as a water source to alter the wettability of the formation from one of 
being oil wet to one of being water wet, thus allowing for an increase in oil flow from the 
near well bore area. It is a well documented fact that oil is more efficiently produced from 
a water wet formation than it is from an oil wet formation. 

After the second 24 hour shut in period, the wells were vented to the atmosphere and 
10 casing swabbing was done utilizing a tractor mounted swab unit. The eleven test wells 
were swabbed twice on October 15, and twice on October 16, 1997. The returned fluids 
produced by the swabbing were sampled and retained. The samples of the returned fluids 
were observed to contain a very heavy volume of solids, condensate-based micelles, 
asphaltene-based micelles, condensate interface, oil, and water. The appearance of the 
15 returned fluids for both October 15 and October 16, 1997 were identical in properties. All 
samples showed the oil containing micelle treating fluid and emitted the distinctive odor of 
the micelle treating fluid. The wells continued to be swabbed throughout October, 
November, and December, 1997 as well as January 1998.The returned fluids from the 
eleven test wells were sampled each time the wells were swabbed. Through Novemberl2, 
20 1997 these fluid samples continued to contain solids, condensate-based micelles, 
asphaltene-based micelles, condensate interface, asphaltene-based interface, oil, and 
water. It should be noted that the oil cut continued to increase from 45 percent observed 
on October 15, 1997 to 90 percent observed on November 12, 1997. 



On November 15, 1997 it was noted that ten of the eleven test wells began to produce a 
thin, dark reddish/brown oil instead of the typical thick, dark reddish^rown oil. The only 
well which was observed to be producing the typical thick, dark reddish^rown oil was 
well #27. This production of the thin, dark reddish/brown oil continued until January 18, 
1998 when five of the ten test wells reverted back to producing the typical thick, dark 
reddish/brown crude oil. 

On December 17, 1998 fluid samples fi-om eight of the thirteen offset wells were sampled 
during the swabbing operation. These were Wells #p-3, #p-6, #p-7, #p-12, #22, and #23. 
Fluid fi-om six of the wells exhibited the thin, dark reddish/brown oil which was observed 
in ten of the eleven test wells while the remaining two wells exhibited the typical thick, 
dark reddish/brown oil. The two wells which exhibited the typical thick,dark 
reddish/brown oil were Wells #p-7 and #p-8. 
EXAMPLE 2: 

On January 28, 1998 the eleven test wells were once again stimulated with the micelle 
treating fluid comprising a mixture of a non-aqueous solution of an oxyalkylated 
phosphate ester and 2 percent potassium chloride water. During this stimulation the eleven 
test wells, as well as the thirteen offset wells, were swabbed to draw down the fluid 
column in the casing. After swabbing, the eleven test wells were stimulated using 20 
gallons of a non-aqueous solution of an oxyalkylated phosphate ester, again the 2 percent 
potassium chloride water was used to form the micelle treating fluid and to bring the fluid 
level just over the upper perforations, and air injected at a surface pressure of less than 
200 PSIG for 0.75 hours. The eleven test wells were shut in for 24 hours. On January 29, 
1998 the thirteen offset wells were swabbed and air was injected into the eleven test wells 
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at a pressure of less than 200 PSIG for a period of 0.75 hours. The procedure of swabbing 
the thirteen offset wells and air injection on the second day into the eleven test wells was 
initiated in an effort to move fluids fi-om the eleven test wells to the thirteen offset wells. 
At 2:00 PM the afternoon of January 29, 1998 the eleven test wells were vented to the 
5 atmosphere in the order in which they were stimulated on January 28, 1998. At 3:30 PM, 
swabbing using the tractor mounted swab unit was initiated on the eleven test wells. Fluid 
samples were obtained during the swabbing operation and it was observed that these 
returned fluids contained a very heavy volume of solids, condensate-based micelle, 
asphaltene-based micelle, condensate-based interface, asphaltene-based interface, oil, 
S 10 water, oil containing micelle treating fluid, and the distinctive odor of the micelle treating 
in fluid. Offset Wells #22, #23, and #p-l 1 were swabbed for a second time late the afternoon 

f_ of January 29, 1998. These three offset wells all exhibited the typical oil containing micelle 

treating fluid and the distinctive odor produced by the micelle treating fluid. Well #22 is 
S offset by test Well #p-l,Well #23 is offset by test Well #24, and Well #p-l 1 is offset by 

H 15 test Wells #35 and #44. Thus from these results, a fluid drive was initiated using the 
W swabbing of the offset wells and air injection into the test wells to impact the production 

of crude using the micelle treating fluid. Through February, 1998, ten of the test wells 
continued to produce the thin, dark reddish/brown oil while Well #27 continued to 
produce the typical thick, dark reddish'brown oil. As of February 28, 1998 offset Wells 
20 #p-6, #p-l 1, #p-12, #22, #23, #30, #37, and #40 were all producing the thin, dark reddish/ 
brown oil while offset Wells #p-3, #p-7and #p-8 were producing the typical thick, dark 
reddish/ brown oil. On February 17, 1998 offset Well #30 began producing a very thin, 
dark reddish/brown oil which had the distinctive odor of the micelle treating fluid. It 
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should be noted that Well #30 is offset by test Well #p-L from November, 1997 through 
February, 1998 the gravity for this Wardlaw asphaltene-based crude has been observed to 
be 20.9 API. 

Graph #1 shows the production results generated for the time frame of October, 1997 
through February, 1998.Table #1 exhibits the data used to generate Graph #1. As can be 
seen from Graph #1 and Table #1, production of the Wardlaw Field Estate Lease situated 
in Edwards County, Texas for the month of February, 1998 was 65 percent greater than it 
was for the month of October, 1997.This increase resulted from the use of only 50 gallons 
of the non-aqueous solution of an oxyalkylated phosphate ester, 2 percent potassium 
chloride water, and only two 0.75 hour air injections, one on January 28, 1998 and the 
second occurring on January 29, 1998. 

Graph #2 shows the impact that the test Wells #35 and #44 had on the offset Well # p-1 1. 
As can be seen from graph #2 the production for test Wells #35 and #44 track each other 
while the production for offset Well #p-ll shows a definite increase. Again, this 
movement of fluids from test Wells #35 and #44 to offset Well #p-ll was accomplished 
by using only 50 gallons of the non-aqueous solution of an oxyalkylated phosphate ester, 
2 percent potassium chloride water, and only two 0.75 hour air injections, one on January 
28, 1998 and the second occurring on January 29, 1998. 

The treatment of the eleven test wells situated in the Wardlaw Field Estate Lease with the 
non-aqueous solution of an oxyalkylated phosphate ester surfactant, 2 percent potassium 
chloride water, and an air injection according to the practice of this invention is thus 
clearly effective in removing previous formation damage, reducing the viscosity of the 
produced oil, and improving permeability of the well formations. 
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It will be recognized by those skilled in the art that the examples above are provided by 
way of illustration and that many variations are possible without departing from the spirit 
and scope of the invention. 



I claim: 

1 . A process for restoring the injectivity or productivity of a well penetrating a 

subterranean formation and defining a well bore and a well bore face, the injectivity or 
productivity of the well being reduced by an accumulation of asphaltene precipitate at 
the well bore face and/or in the subterranean formation and contacting a low gravity 
high viscosity asphaltene-based crude, thus lowering its viscosity and causing it to 
migrate through the subterranean formation by using a gas, such as, air, carbon 
dioxide, nitrogen, natural gas alone or augmented with injection water and/or a micelle 
treating fluid, the process comprising: 

injecting the micelle treating fluid into the well penetrating the subterranean formation, 
the micelle treating fluid being formed by mixing 2 percent potassium chloride water 
with a mutual solvent comprising alcohol, aromatic hydrocarbon, and an alkyl or 
alkylaryl polyoxyalkylene phosphate ester surfactant, the 2 percent potassium chloride 
water and mutual solvent being mixed in a volumetric ratio of about 1 to 1 to about 2 
to 1, and contacting the accumulation of asphaltene precipitate with the micelle 
treating fluid so that it degrades and disperses the accumulation of asphaltene 
precipitate to substantially restores injectivity or productivity of the well 
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The process of claim 1 further comprising the injection of a gas, such as, air, carbon 
dioxide, nitrogen, natural gas either alone or augmented with injection water and/or 
micelle treating fluid to act as a drive mechanism to move the micelle treating fluid out 
into the subterranean formation. 

The process of claim 2 wherein a continuous injection of the micelle treating fluid and 
continuous injection of gas is used as an enhanced oil recovery method for reservoirs 
producing a low gravity-high viscosity asphaltene-based-crude, when the reservoirs 
are devoid of any drive mechanism and production is governed by only gravity 
drainage. 

The process of claim 1 further comprising contacting the low gravity-high viscosity 

asphaltene-based crude indigenous to the subterranean formation with the micelle 

treating fluid to thereby reduce the asphaltene-based crude viscosity. 

The process of claim 1 further comprising shutting in the well for a period of time 

sufficient to allow the micelle treating fluid to degrade and disperse the accumulation 

of asphaltene precipitate, thereby substantially restoring injectivity or productivity of a 

well 

The process of claim 5 wherein the well is shut in for a period of 24 to 72 hours. 
The process of claim 1 wherein the alkyl or alkylaryl poloxyalkylene phosphate ester is 
present in the mutual solvent in the amount from about 5 to 50 weight percent of the 
mutual solvent. 

The process of claim 7 wherein the alkyl or alkylaryl poloxyalklene phosphate ester 
surfactant is present in the mutual solvent in an amount from 10 to 20 weight percent 
of the mutual solvent. 
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9. The process of claim 8 wherein the alkyl or alkyl poloxyalkylene phosphate ester 
surfactant is present in the mutual solvent in an amount from about 12 to 18 weight 
percent of the mutual solvent. 

10. The process of claim 1 wherein the mutual solvent comprises an alkyl or alkylaryl 
poloxyalkylene phosphate ester surfactant dissolved in a mixed non-aqueous solvent 
comprising methanol in an amount from about 20 to 27 percent, is isopropanol in an 
amount of from about 40 to 44percent, capryl alcohol in an amount of about 8 to 12 
percent, and xylene in an amount of from about 23 to 27 weigh percent. 

1 1 . The process of claim 10 wherein 2 percent potassium chloride water and the mutual 
solvent are mixed in a volumetric ratio of about 2 tol. 

12. The process of claim 1 wherein the micelle treating fluid is injected to contact only the 
accumulation of asphaltene precipitate in the near well bore of the formation, 

13. The process of claim 1 fiirther comprising injecting a gas, such as, air carbon dio^gde, 
natural gas, nitrogen, or mixtures thereof either alone or augmented with injection 
water and/or micelle treating fluid a second time after the well has been shut in for 24 
hours. 

14. The process of claim 13 wherein the well is shut in for an additional 24 hours. 

15. The process of claim 13 wherein the micelle treating fluid is moved out into the 
reservoir contacting the low gravity high viscosity asphaltene-based crude indigenous 
to the subterranean formation and, thus reducing its viscosity. 

16. The process of claim 15 wherein the lower viscosity asphaltene-based crude dispersed 
in the micelle treating fluid is caused to migrate back in the to a stimulated well 
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17. The process of claim 16 wherein the lower viscosity asphaltene-based crude dispersed 
in the micelle treating fluid is caused to migrate to an offset well in fluid 
communication with the stimulated well by use of a gas, such as, air, carbon dioxide, 
nitrogen, or mixtures thereof either injected alone or augmented with injection water 

5 and or micelle treating fluid. 

18. The process of claim 1 wherein the injectivity or production of the well is restored to a 
greater rate by the process than it was prior to being reduced by the accumulation of 
asphaltene precipitate. 

19. The process of claim 1 wherein the wells treated with the micelle treating fluid are 
10 caused to produce a thin asphaltene-based crude by the treatment. 

20. The process of claim 1 wherein an offset well in contact with the stimulated well also 
begins to produce a thin asphaltene-based crude because of the treatment, 

15 
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ABSTRACT 

Crude oil produced from wells that have a typical heavy, dark reddish ^rown asphaltene- 
based oil having a gravity of 18.6 degrees API and have no primary reservoir drive, 
namely, gas, water or a combination of both, rely on a gravity drainage governing 

5 production method. These wells can be returned to production by a treatment comprising 
addition of a non-aqueous solution of certain phosphate ester surfactants mixed with 2 
percent potassium chloride water followed by air injection. Subsequent to treatment of a 
production well, the non-aqueous solution of the phosphate ester and 2 percent potassium 
chloride water are forced into the formation using air injection and a resulting micelle 

10 treating fluid is allowed to remain in the producing well for an effective period of at least 
24 hours or more, preferably 72 hours. Thereafter, pumping or swabbing are then utilized 
to recover oil from the subterranean oil-bearing formation. The amount of phosphate ester 
surfactant solution used is sufficient to permeate the oil subterranean formation in the area 
immediately adjacent to the producing well bore and up to a radius therefrom of about 20 

15 feet. This process can also impact nearby offset producing wells. 
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GRAPH #1 

Table #1 exhibits the production data used for Graph #1. 



TAB 


LE 1 


MONTH 


MONTHLY PRODUCTION 
(BARRELS OF OIL) 


OCTOBER, 1997 


153.74 


NOVEMBER, 1997 


157.97 


DECEMBER, 1997 


174.08 


JANUARY, 1998 


216 . 60 


FEBRUARY, 1998 


253 .73 



FEBRUARY, 1998 



COMPARISON OF YTD PRODUCTION OCTOBER, 1997 

WELLS #P-11, #35, AND #44 
BARRELS OF FLUID/DAY BASED ON FEET OF FLUID/DAY 
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DECLARATION FOR PATENT APPLICATION 



As below named inventor, I declare that: 

My residence, post office address and citizenship are as stated below next to my name. 

I believe I am the ori^nal, first and sole inventor of the subject matter which is claimed 
and for which a patent is sought on the invention entitled: 

A procedure for the mobilization heavy asphaltene-based crude fi-om a reservoir having no 
reservoir drive and only gravity drainage as the production mechanism using a micelle 
solvent based on phosphate surfactant and air injection; 

a specification of which is attached hereto. 

I do not claim priority benefits under Title 35, United States Code, Sec. 119 for any 
foreign applications for patents or inventors certificates. 

I hereby appoint John L. Palmer, Registration No. 26214 to prosecute this application and 
to transact all business in the Patent and Trademark Office connected therewith. 

Address all telephone calls to John L. Palmer at (972) 335 8029. 

Address all correspondence to John L. Palmer 10309 Megan Court, Frisco, Tx. 75035. 

I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willfiil false statements, and the likes so 
made are punishable by fine or imprisonment, or both, under Sec. 1001 of Title 18 of the 
United States Code and that such willfiil false statements may jeopardize the validity of the 
application or any patent issued thereon. 




Date: September, 15, 1998 Citizenship: USA 



Residence: 815 Woodard Ave. .Apt. 2113 



Post Office Address: 



Cleburne, TX. 76031 



